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ABSTRACT : PURPOSE: To stabilize machine operation and quality by providing a cut in a folded part 

of a bottom part of a separator, and cutting one part of it. 

CONSTITUTION: A separator material sheet 31 of woven fabric or nonwoven fabric 
comprising synthetic fibers is overlapped in two layers to form a separator 32. This 
separator 32 is provided with a cut by a rotary cutter 33 at a lower part, and after the part 
is cut off, it is fed by a feed roller 34 to a rotary cutter 35. At the rotary cutter 35, it is cut in 
a rectangular form of a specified length, and it is inserted between a winding core 36 and 
a winding guide 37 facing the winding core 36 and having an arc-shaped cut part in one 
part to be wound on the winding core 36 in a multi-layer condition. Water is applied to a 
bottom part 42a of the separator 32, and it is applied to a die 49 to be folded inward 
gradually while cyclic rotation motion is performed to be formed to have a bottom. A 
bottom part is then dried and fused, and it is inserted into a hollow part in positive 
electrode mix disposed in a positive electrode case. A geltype negative electrode 65 is 
filled inside this separator, and an aperture part of the positive electrode case Is sealed. 
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Manufacturing method of Alkaline battery 

[Sxraimary] 
[Purpose] 

By reducing the number of womid paper of separator with bottom at the bottom portion, 
Gel volume will be increased and the bottom shape heat fabrication will be easier, so that 
the production and quality of the products will be stable mechanically. This patent is to 
provide such tubular separator with bottom. 

[Structure] 

In the fabrication of tubular separator with bottom, the bottom portion which is to be 
folded has to have some slits and cut off some portion, so that tiie bottom shape separator 
paper quantity will reduced and it will be easier to heat bonding and the bottom volume 
inside will be bigger so that the Gel volimie will be increased. 
This has another benefit that the bottom shape bonding will be stronger so that the 
production and product quality will be stable. 
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[Range of this application] 
[Claim 1] 

This patent will apply on the Alkaline cell which has following processes: 

To cut Separator which consists of Synthetic cloths and non woven cloths as a binder 

square shape 

To wind it to make wound tubular separator 

To insert it into the empty pocket in the battery can and rings 

To fill Gel into the inside of the separator. 

This patent claims that above separator has some bottom cut off for Alkaline cell 
manufacturing. 

[Claim 2] 

This patent claims that above separator is shaped at the bottom by heat bonding for 
Alkaline cell manufacturing. 

[Detail explanations] 
[0001] 

[Benefit in the market] 

This innovation is regarding to the manufacturing of cylindrical shape Alkaline cell, and 
its purpose is to improve the battery quality and manufacturing process. 

[0002] 

[Ordinary technology] 

In the past, there are many trials have been made how to close the bottom of the 
separator. Generally there are 2 main methods to close the separator bottom, one is to put 
insulation material in the bottom, the other one is to fabricate the bottom of the separator 
paper like bag shape. 

Fig. 1 shows the example of above first method. (Patent application opening Sho48- 
3503) 

Fig. 2 shows the example of above 2nd method. (Patent application opening Sho58- 
82465) After putting some water in the bottom portion (1 la) of tubular shape wovind 
separator paper (11), then it is pushed onto the special shape die (12) and the die tums. In 
this process, the tubular separator will be shaped to make curve into the inside center 
gradually. After the tubular separator became bottom round closed shape, this portion is 
touched onto heated die (13) to dry and heat bonding. 

[0003] 

[The problem that this patent is trying to resolve] 

Problem of example 1 (to put insulation material in the bottom) 

The insulation material is just mechanically touching the separator, the insulation 

performance is not stable. Also to ensure the insulation, this material should be thick 

enough so that the volume of Gel became smaller. Even though the insulation material is 

thick enough at the time, any vibration or mechanical shock will cause the Gel leakage 

between the separator and this insulation material and the electrical short will occur. 



Problem of example 2 (to fabricate the bottom of the separator paper like bag shape) 
Bottom portion of the separator is curled into inside, therefore many layers of separator 
make this portion very thick, so that the Gel filling volume is smaller and the battery 
discharge capacity will be smaller same as example 1 . And also the bottom shape 
fabrication is done by heat binding at short processing time, this heat bonding has to heat 
up many papers at a time, so that the strength of such bonding is varied. 
This will cause the breakage of the separator bottom due to the friction between separator 
and Cathode rings. This has been a problem of machine operation and battery quality. 

[0004] 

The purpose of this patent is to provide Alkaline battery production with stable machine 
operation and battery quality. 

[0005] 

[Method to overcome the problem] 

This innovation is a manufacturing method to make slits at the bottom of tubular 
separator and remove some portion of them, how to heat bonding of such bottom portion 
in addition. 

[0006] 
[Results] 

Due to this innovation, the paper layers at the bottom of separator paper will be less, the 
volume of Gel filling increases and the heat bonding at this portion will be stable so that 
the production and battery quality will be stabled. 

[0007] 
[Example] 

Following is the details explanation for this innovation: 
[0008] 

Fig. 3 is the sketch to explain how roll separator paper is cut to the size and wind to 
tubular shape. The separator (32) has 2 layers of Synthetic cloths or non woven cloths 
(31) like vinylon with binder like polyvinyl alcohol. 

This separator (32) is cut out some bottom portion by the rotary cutter (33), then moved 
to next stage by transfer roller (34) to cut to the length for square paper by the rotary 
cutter (35). 

In the next stage, there are winding core pin (36) and winding guide with arc shape cut 
out at the opposite position. The separator paper is to fed into this stage and woimd on the 
winding core pin (36) as multiple layer paper. 

Fig. 4 shows that the several times wound separator paper on the winding core pin (36) 
(i) touches at the bottom portion (42a) against felt disc with absorbed water (Fig.4 Ro) so 
that the bottom portion of the separator paper gets wet. 

This bottom wet separator paper will continue to rotate to push onto the special shape die 
(49) to be formed for wound bottom. (Fig.4 Ha) 

In tiie next stage, this shaped bottom will be pushed onto heated die (50) for a short 
moment to dry and heat bonding, then fed into the empty center of Cathode (63) can 
assembly (61) (Fig.5) 



In the next stage, disc paper (64) is formed like cup by hollow drawing die, then insert 
into the bottom of tubular separator center. This is the end of separator assembly process. 
In the next process, Anode Gel (65) is filled into the core of tubular separator, then the 
closure assembly with gasket (68), negative cap (66) and nail (67) is placed on the 
opening of can (61). This is the end of Alkaline battery assembly. 

[0009] 

As mentioned above, the area which is formed wound into inside will be reduced by 
making cut off at the bottom of separator paper, folding operation will be easier, and also 
the heat bonding will be stronger because the heat will be distributed to all area of 
folding. The quality of tubular separator assembly will be stable. 

[0010] 

Due to the stronger bottom of the tubular separator, the separator bottom breakage 
problem during the insertion will be resolved (*10), this will help the machine operation 
and product quality stable. 

Also the inside volume for Gel will increase due to smaller radius of bottom shape, so 
that the battery discharge capacity will increase. (Table 1) will show the quantity of 
separator bottom breakage of the battery of this innovation and that of ordinary battery. 



[0011] 
Table 1 





Battery of this innovation 


Ordinary battery 


Production quantity 


1,000,000 ea 


1,000,000 ea 


Quantity of breakage 


Oea 


136 ea 


Occurrence % 


0% 


0.0136% 



[0012] 

According to the result of the table 1, it is found that this innovation prevents battery 

production from the separator breakage and the separator is stable quality. 

(Table 2) will show the Gel filling volume rate of this innovation and that of ordinary 

battery. 



[0013] 
Table 2 





Battery of this innovation 


Ordinary battery 


Gel filling volume rate 


105 


100 



[0014] 

Table 2 shows that the separator of this innovation has increased the Gel filling volume 
by 5%. 



[0015] 
[Effect] 

It is obvious as the results mentioned above, this innovation will provide the stable 
production and product quality. 



[Simple explanation of sketches] 

[Fig. 1 ] Section view of ordinary Alkaline battery 

[Fig.2] Process chart of the tubular separator of ordinary Alkaline battery. 

[Fig.3] Process chart of the tubular separator of this innovation from separator paper 

transfer, bottom portion cut off. Cut to the size and winding 

[Fig.4] Process chart of the tubular separator of the Alkaline battery of this innovation. 
[Fig.5] Section view of this innovation Alkaline battery 



[Symbols] 


1 


Tubular shape separator 


la 


Bottom portion of the tubular shape separator 


2 


Bottom close material 


11 


Tubular shape separator 


11a 


Bottom portion of the tubular sh^e separator 


12 


Die 


13 


Heated Die 


31 


Roll separator paper 


32 


Separator 


33 


Rotary cutter for bottom portion cut 


34 


Transfer roller 


35 


Rotary cutter 


36 


Winding core 


37 


Winding guide 


42a 


Bottom portion of tubular shape separator 


46 


Winding core 


47 


Winding guide 


48 


Wet felt disc 


49 


Die 


50 


Heated die 


61 


Cathode can 


62 


Tubular shape separator 


63 


Cathode rings 


64 


Bottom paper 


65 


Anode Gel 


66 


Anode bottom portion 


67 


Nail 


68 


Gasket 
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Tubular shape separator 
Bottom portion of the tubular 
shape separator 
Die 

Heated Die 
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Bottom portion of tubular shape separator 

Winding core 

Winding guide 

Wet felt disc 

Die 

Heated die 
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IFig.51 

61 Cathode can 

62 Tubular shape separator 

63 Cathode rings 

64 Bottom paper 

65 Anode Gel 

66 Anode bottom portion 

67 Nail 

68 Gasket 
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